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(57)Abstract 

PURPOSE: To prevent the occurrence of an unrecorded part to meet the linking standard and 
to prevent superposed recording at the time of DRAW recording operation even in an abnormal 
state when out-of-focus and a track jump owing to an external shock, etc., occurs in recording 
operation. 

CONSTITUTION: When continuity of an address of a track obtained from an optical disk is lost 
during recording, the recording operation is interrupted immediately, and the soundless data are 
DRAW recorded by a prescribed time length from the last address where continuity is held. Or, 
when the address information of the track obtained from the optical disk is not obtained by the 
number of prescribed times, the recording operation is interrupted immediately, and the 
soundless data are recorded by the prescribed time length from the next address position of 
the finally obtained address. 
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Partial English Translation of Japanese Laid-Open Patent 
Application No. 8-185631 

[0017] 

[Embodiments ] 

Next, the embodiment of the present invention will be 
described with reference to the accompanying drawings. FIG. 
1 is a basic structure block diagram of a writable type optical 
disk recording/reproducing apparatus of the present invention. 
[0018] 

Recorded information is read out form an optical disk 1 
rotated and controlled by a mechanical control portion 5 through 
an optical pickup 2 and sent to a signal processing portion 3. 
Of disk information received through the optical pickup 2, the 
signal processing portion 3 fetches ATIP data which is recorded 
in a pre-group of a disk under modulation and functions as a 
single data under 75 Hz so as to obtain address information by 
decoding and upon reproduction , decodes an EFM s ignal originating 
from a pit in the disk and sends to a D/A converter 8. Signals 
such as music signals, after converted to analog signals by the 
D/A converter 8, are sent out to a reproduction system. 
[0019] 

On the other hand, an analog signal to be recorded, after 
inputted from outside, is converted to digital data by the A/D 
converter 9 and supplied to the signal processing portion 3. 
The signal processing portion 3 fetches digital data supplied 
from the A/D converter 9, adds sub-code data to produce an EFM 



9 



signal, records a corresponding pit on the optical disk through 
the optical pickup 2 and supplies a signal for control to the 
mechanical control portion 5. 
[0020] 

The mechanical control portion 5 receives a signal from 
the signal processing portion 3 and controls the rotation of 
the optical disk 1 and controls the actuator for focus tracking 
and the like . The system controller 4 controls the entire system 
based on operating information from a key matrix 6 and displays 
operation information, operating condition information and the 
like on the display portion 7 . 
[0021] 

According to this embodiment , during recording, the signal 
processing portion 3 and the system controller 4 monitor 
continuity of address and if the continuity of address is lost, 
interrupts the recording operation immediately and displays on 
the display portion 7 to inform an operator. At this time, an 
address A of a last track whose continuity is maintained and 
an address B obtained just before record interruption are 
compared in terms of size. If A > B, no-sound data is recorded 
at an address position next to the address A and if A<B, no-sound 
data is recorded from an address position next to the address 
A to a position of an address (B-l) as the same track number 
as a track number whose recording is interrupted. Acceptance 
of operation from the key matrix 6 is prohibited in this while 
and the operation is ended. 
[0022] 
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FIG. 2 shows a timing chart when the recording is 
interrupted by jumping of track in the direction of the outer 
periphery (when address A < address B) . If a track jump occurs 
after sync S2 in time sequence of S1-S4 of ATIP sync (SINC) on 
the disk, the address on the disk is decoded with a delay by 
the same amount as a processing time of decoding processing (FIG . 
2 (B) ) . Consequently , as shown in FIG . 2(C) , address information 
of portions X cannot be obtained, so that the track jumps from 
19 minute, 17 second 40 frame to 19 minute, 17 second 63 frame 
discontinuously . 
[0023] 

In this case, when the address of the 19 minute, 17 second, 
63 frame is decoded, it is made evident that the address 
information is discontinuous (continuity level is wrong) . 
Therefore, although as shown in FIG. 2(E) , 19 minute, 17 second 
40 frame , 19 minute , 17 second, 41 frame, and 19 minute, 17 second, 
42 frame are recorded synchronously with sub-codes SB1 , SB2 , 
SB3 for recording as shown in FIG. 2(D), the recording is 
interrupted at a timing corresponding to four frames before 26 
frames pass since a rise up of the sub-code SB4 according to 
linking standard. At this time, the aforementioned address A 
corresponds to 19 minute, 17 second, 40 frame and the address 
B corresponds to 19 minute, 17 second, 63 frame. 
[0024] 

The ATIP sync is cut in the disk under 75 Hz and address 
data of 75 frames are cut in a second. Although the address 
data read f romthedisk is decodedby the signal processingportion 
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3, at that time, a time delay of the same amount as decoding 
processing time occurs, so that when address data is determined 
by the system controller 4, next address is reached as shown 
in the Figure. The sub-code data to be recorded needs to meet 
the ATIP address and its sync position is specified as shown 
in FIG. 3 according to the synchronization standard. 
[0025] 

First, the writing operation of no-sound data of this 
embodiment under the condition of FIG. 2 will be described with 
reference to a timing chart of FIG. 4. FIG. 4 shows the ATIP 
sync (A) on the disk, address (B) and address (C) after decoding 
processing is delayed. The sub-code syncs SB1 , SB2 recorded 
on the disk shown in FIG. 4(D) are equal to SB1 , SB2 in FIG. 
2 (D) . The writing operation starts at a timing of 4EFM before 
26 EFM frames pass since a rise-up of the sub-code sync SB2 
according to the linking standard. No-sound data is recorded 
with sub-code data synchronously with a sub-code sync shown in 
FIG. 4(E) up to an address position (19 minute, 17 second 62 
frame) which is located ahead by one of the determined address 
position 19 minute, 17 second 63 frame as shown in FIG. 4(F) . 
Further, this written data is recorded as data of the track number 
when the recording is interrupted. 
[0026] 

Consequently, this embodiment is capable of solving the 
problem that no bit is formed conventionally from 19 minute, 
17 second 41 frame to 19 minute, 17 second 62 frame. 
[0027] 
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In case of address A>address B, no-sound data is recorded 
at an address next to the address A corresponding to the track 
jump in the direction to the inner periphery. FIG. 7 shows that 
condition. Data of a new track number can be recorded by normal 
linking. Consequently, the generation of noise at the head of 
a new tracking number which occurs conventionally can be 
prevented in FIG. 10. 
[0028] 

Next, other embodiment of the present invention in case 
where no address information can be obtained continuously several 
times (four times in a following example) during recording will 
be described with reference to FIGS. 5, 6. 
[0029] 

If address information on disk corresponding to the ATIP 
sync shown in FIG. 5(A) cannot be obtained continuously four 
time after 19 minute, 17 second 40 frame as shown in FIG. 5(B) 

(information after decoding processing delay is shown in FIG. 
5(C)) , address information: 19 minute, 17 second 40 frame, 19 
minute, 17 second 41 frame, 19 minute 17 second 42 frame, 19 
minute 17 second, 43 frame, 19 minute 17 second 44 frame are 
recorded successively corresponding to the recording sub-code 
sync SB1-SB5 of FIG. 5(D). 

[0030] 

After that, it is determined that no address information 
can be obtained four times continuously and timing recording 
from a rise-up of a subsequent sub-code sync SB6 up to four frames 
after 26EFM frames pass and at the same time, it is indicated 
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on the display portion 7 that abnormality exists. Further, an 
input from the key matrix 6 is prohibited and no-sound data is 
recorded only for a predetermined time, for example, three 
seconds from an address position next to the position where 
address information is obtained last. 
[0031] 

FIG. 6 shows the ATIP sync (A) , address (B) on the disk 
and decode address (C) . After SB1 and SB2 of the recorded 
sub-code sync (E) , the sub-code is recorded with the no-sound 
data for three seconds after a timing of four frames after 26 
EFM frames pass since a rise-up of the sub-code sync SB2 according 
to the linking standard . Then , the writing operation is executed 
until four frames pass since 26 EFM frames pass after the rise-up 
of a last sub-code sync according to the linking standard. 
Therefore , the writing operation of the no-sound data is executed 
from an address position (19 minute, 17 second 41 frame) to an 
address position (19 minute, 20 second 41 frame) as shown in 
FIG. 6(F) . Thus, it is possible to prevent a deficiency that 
overlapping recording is performed on the head of a next track. 
[0032] 

According to the embodiment, continuity of an address of 
a track obtained from the aforementioned optical disk during 
recording is monitored. When continuity is lost, the recording 
operation is interrupted immediately and the last address A which 
maintains continuity and the address B just after the recording 
is interrupted are compared . If A is smaller than B, the no-sound 
data is recorded for a predetermined time interval from the larger 
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address B, and however, there is a possibility that a portion 
in which no bit is formed may be generated in an interval between 
the address position A and the address position B . In this case , 
it is desirable to correspond as follows . That is , if A is smaller 
than B, the no-sound data is recorded in an interval from the 
address position (A+l) and the address position (B-l) . When 
A is equal to B or A is larger than B , the no-sound data is recorded 
in a predetermined time interval containing zero from the address 
position (A+l) . 
[0033] 

[Effect of the Invention] 

In the writable type optical disk recording/reproducing 
apparatus of the present invention, as described above, even 
if a track jump or defocusing occurs due to a flaw, disturbance 

(shock) and the like in the disk, the pit is always formed, so 
that only a disk which can be played back with a CD player is 
obtained. Further, even if a next track is written in a track 
having an abnormality, no overlapping writing is performed at 
the head of a track next to the track having the abnormality, 
thereby preventing generation of noise. 

FIG. 1 

5/ mechanical control 
3/ signal processing 
4/ system controller 
6/ key matrix 
7/ display 



15 



FIG. 2 
track jump 
address on disk 
frame 

delay of decoding processing 
determining position of address 
no address information 

made evident that continuity is wrong, 
recorded sub-code sync 
recorded sub-code 
frame 

recording interruption 

Timing chart at recording interruption 

FIG. 4 

(B) address 
frame 

(C) delay of decoding processing 
recorded sub-code sync 
recorded sub-code sync 
sub-code 

alarm data 

writing termination 

FIG. 5 

(B) address on disk 



16 



(C) delay of decoding 
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FIG. 6 
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FIG. 7 
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FIG. 9 
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